We consider the set of ordered partitions of n into m parts acted upon by the cyclic permutation (I2 ... m). The resulting family of orbits P(n, m) is shown to have cardinality p(n, m) = (l/n) ∑d│m φ(d) (::.'!~) where φ is Euler's φ-function. P(n, m) is shown to be set-isomorphic to the family of orbits ℓ(n, m) of the set of all msubsets of an n-set acted upon by the cyclic permutation (12 ... n). This isomorphism yields an efficient method for determining the complete weight enumerator of any code generated by a circulant matrix.
1. INTRODUCTION An ordered partition (or composition, cf. [2] The action of group G generated by e is defined by erx = (k\&, k28 ,.,., k me ) 334 RAZEN, SEBERRY, AND WEHRHAHN and we write &(n, m) for the set of orbits orG under this action. The cardinalities of .9'(n, m) and ~(n, m) will be denoted by pen, m) and pen, m), respectively. Writing pin, m) for the number of orbits in iJl(n, m) having exactly d-e1ements, we derive in Section 3 the identities 2) where J1-is the Mobius function, <p is Euler's ,p-function. and (;:":"~) is defined to be zero unless d is a divisor of both nand m. The initial reason for our interest in the set 9(n, m) is due to the fundamental relationship between Yen, m) and the set of all m-subsets of a given n-set. Write S for the set of integers {I, 2, ... , n} and li(n, m) for the set of all m-suhsets of S. Let H be the cyclic group generated by the permutation
For I = {O:l ,0: 2 "", am}, any element of(€(n, m), we define the action of H on
I.e., 0:,1jJ = 0:, -". 1 (modulo n).
The set <{fen, m) of orbits of H is shown in Section 2 to be set-isomorphic to ~(n, m), and the properties of the isomorphism are studied in some detail. The isomorphism between 7,'(n, m) and pen, m) yields an efficient method for determining the complete weight enumerator of any code generated by the row vectors of a circulant matrix or a matrix of the form [HV] , where 1 is the n x n identity matrix and W is an n X n circulant matrix. This application is discussed in Section 4. 
We prove next that (2.1) and (2.2) yield a bijection between the sets f1(n, m) and ~(n, m), LEMMA 
The ordered partitions associated with a class
Proof Let 1= {a J , a2 ,,,., am}, where a l < 0: 2 < .. , < am ,,; n, and let
where the elements are reduced modulo n. In natural order
for some integer t. Hence the ordered partition associated with tjJk/ is But (mod n)
and so
which proves the assertion of the lemma. 
where get 0 f:
Since f, t, and g are bijections we can conclude that got 0 fis also. Suppose This shows that classes with n/k elements in ~(n, m) are in one--one correspondence with classes having njk elements in <C(n, n -m).
Hence we have the following theorem. 
In this section we derive (Ll) and (1.2). Since pen, m) can be interpreted as the number of ways of inserting m -i commas into n -i places [2] we have 
